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Abstract of JP6045368 

PURPOSE:To improve mobility of two- 
dimensional electron gas which is generated in 
a heterojunction interface in a high electron 
mobility transistor(HEMT) having a structure 
wherein a spacer layer is interposed between 
an InGaAs channel layer and an n-lnGaP 
carrier supply layer. 

CONSTITUTIONS nondoped InxGal-xP 
spacer layer 5 and an n-lnxGa1-x, P carrier 
supply layer 6 are formed on a nondoped 
lnO.2GaO.8As channel layer 3 with a nondoped 
AI0.2Ga0.8As spacer layer 4 between to make 
an interface between a spacer layer and a 
channel layer steep and clean. 
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[IMtqil ] GaAslS±«:MSnfc^>F-7- 
© I nGaAs*>e.i5:^?t^Jl'It > 

Bute * + * jimicm? icnmz ntc s > f - 

A 1 GaAsA^ft6tTM^< i fe^TS*^- 
MlfiX^-lfJiiKl^^ftfcnM© I nGaPH4 

^> K-:/©A 1 Ga A s#>6&£ft±Jf £4>&< £ 
m!iE^-Vm>P<Dy> F-7'<DA 1 Ga A s 
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S-h)liC@-r^J;^ic^3tlfcy> K-7-©I nGa 

a s e. «c & f- * * ;m i /c c <t -r ^ ^ 

[0 00 1 ] 
[0 00 2] 

m$k<D&ffi) Jls h--^GaAsil(CnI(OA 1 
G a A s m*&f&Otc£ ft tC-e©-^T-p^|?Stc^ 

£0»«»T4lW?-£ttfil*7>S?** («T. HEM 
TiC^„ ) *5^363nrC^-S>„ COHEMTH, iSjl 

9 ^^n$jrp«tLTwafr©T\ 
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[0 00 3] $"T. m&WT'te. GaA s tA 1 „ Ga 
A s <t<DRfJfc I n, Ga,., A s ZAiltc^Taffi 
jg^^Tf £n-A IGaAs/InGaA s/GaA s 
SPseudo morphic HEMT#*5„ 
3fc©HEMTT'«x = 0. 3i5<3l£m>&fciMcDX-fe 

u sS^ttJcSU^sabr^ 

COHEMTOJx = 0. 15, y = 0. 15S 

GaAsilnGaAs <hCDP H 1K+#*#&:3>^ix 
3>^> H^^-fe y htfi&Sfctf), •fvWxtM'PfCjftg 
UTMSHSSti*,, £/c, 5 1 * ^;U<b I n G 
aAsaGaAsttef^l^-C*?.^ -£<QJ3<&£BSI 
^MJ»fe(Tfr ^>fcis5. strained 
layeri^O. fi£3fc<DG a A s £^ * *jl><h L/cH 

[0004] ^(C. W*4®-CW. G a A s »^C#t>o 
tlnPIfilrffiH, InPKM^UcInGaA 
sinSO I nA 1 A s *P6&£^-r PlfjS^-T-S n 20 
-InAlAs/InGaAsfHEMmS. CCD 

nmvmtett e mt^hjit'^ ^ uraa save 

*fcn§U 1 Ga A sCO#to«DK:nS I nGaP4fl> 
-Z^y-amit^Bf&Ltcn — I n G a P/GaAsIH 
EMTfe*5„ nil no.4 9 Ga 0 . sl P53:GaA stC+S 
-?S£^U AlGaAsrpgiiAiSDX-b>$-B# 
£EUftl>. tfcGa A s^CC^fUTiMlRKjKi^ 30 
**nj*ett/c«>. r/n-te^ifcttti/etm-cas. Ga A 
s i©n>^^->3>>'^> Ktf^-fe? r-#5fct|Sfl<j/J^l» 
fcfe, GaAsilnGaPtCWClnGaAs^A 
nfc^T-a^jl^wr^n - InGaP/I nGaA s 
/GaAsIPseudomorphic HEMT& 

mnm* h e m t t u r warn 5 ti-c t, „ 

[0 00 5] 4C6t?. CCO^fc^icM^ffiCDiiifi^K: 

antt©e*a©35c(,>smw«ctt 2 +• *^*f^s 

ftfc^S©HEMTcDlfrmc<b-?T. -^f-Pit^ffiia 

[0 00 6] InGaP^t'JTMlKlWcn- 
I nGaP/I nGaA s/GaAs^P s e u d o 
morphic H EMT^K 1 CDS£5fctfi|<i &C 
SSKfeDT, l^ilttGaAsit, 2tt 
M/f^5 0 0 n mCDy > P-7'GaA s^*;77l, 3 
tt*W*il 5nmCDy>r--^I n,., Ga,., Asf 
5»II*S5nmO^>F-yi n, Ga 
PX-^-lfJl, 6(iII*i3 5nm©n-I n, G 
a,., P + +';T«,f&e. 7BiMWl0nm©In, 
Ga,.,, Py>h'-7'J1, 8ttMJl# I 0 nmCDGa A 50 




1tl*2 9 9 4 8 6 3 



s r JfT-£>D. 5, 6. 7CD^Jl«GaAsK: 

*tbT*S^^-rS^r*-Sx = 0. 4 9, $td,Zis 

[0 00 7 ] C©^jtCCj:n«, =rt';7««S16*e> 
? + *;H13^^«i^34T,-S$S*, ^-t>*/l<JI3 

[0 00 8 ] I5ID< I nGaP^t '>> TttfcSdtCffl^ 
fcn - I n Ga P/ I nGaA s/GaA sIPs e u 
do morphic i£HEMT£SI2©fi£*0!]<t U 
-C04(Cm-r o 04{C*st^r, 1 «3Mfef*ttG a A s » 
ft, 9 {iSJIAi 100nm©/>K-7'GaAsA'.)7 
t@. 10«Ii|!tii2 0 0nmO/>F-7 - In, Ga 
x.. P^»?t1, 1 1 W^J1#3 5 nm©n- I n, 
Ga,., P*+ 'Jret&Jl. 1 2«IS/1*5 nmCD-/> 
K-7'In, Ga,., PX^-lfJI, Uttgil^l 5 
nm©y>K-7'I n,., Ga,., As?t*;H, 1 
5«^il*l 0 0nmgJK©GaAs^>K-7'Jl, 1 
6Bll»A510nm(OGaAs3>}!?Htl>>), 1 

o, li, i 2©sji«Ga a s tc*ti<-rteTii-£-r& 

^ft=r£>£x= 0. 4 9-C»fiR3*i-Ct»S. 

[0009] c©«Ke<oJ»^Tfe. * * r«*s» 1 1 
;w§ i 4 ic is^ifcjg© 2 ^tcm^ mm s n s „ 

[0010] 

[^^M^Li^i-r^lSa] L*:>L£c#<E>_tfB©J; 

o «#-?*x e * * ism?B!&? zm-s. 

*f@3(CStSl CDg£3f5{?4T'tt, ^+*Jl/J83©ff$J& 

b^-T^A s*iX-:— 9-B5tCBc«33iStl6/c«6 I nG 
aA s PSS^6ttSS«II« 1 7jW&K$Jh£li*. 
&Jgft InGaAs/lnGaP^ p«^6^5: 
S/c, 04tc^-T^2cDfif5feMT'«, X^— 1 

2©^j£f&K:^i»*;nii A^mt^mvz. 

-ftlcm^L-p-r^P&T-vZjim I 4Ccg!c<p£$*a.S 
I n G a A s P 8Uia> 6 & -SjS^II^ 1 8 3 
fl-S^*. ti&InGaP/InGaAs^fai^ 
*s*>K9ft6ftttt>. Sfc, InGaAsilnGaP 
T?«I niGatDf-ASSft^Sfc*. J&ft^Br 
?h5Ci CcDfSS^KcDP^^^^ 

[ooi i ] xmwmmz* -^fum^nmic^-r 

& 2 ^TnS^XCD^tt^^ifiS* S C i K: $> 
[0012] 

tc, ^B^^^ I nGaAsf t^HtcMLtlalCA 
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smmx-&z>A i g a a sfrhu&^—vm^i&m ■ 
lxbik? setter*), mm^f-u^^mm-r^ 

[ooi3] mwmiciz. n^m i <d^«, g a a s 

K-:/©A 1 G a A s *>6&£ftTS&4>& < ti> 

©I nGsiPfrbtj:Z**VTm!&m£ZffiZ.tcMj&Z 
Sfflb/cfe©-C*-5) 0 10 
[0 0 14] £/c. M$£2®?H8K. GaAs»tg± 

i, yy F-^©A 1 Ga A s ft ±H£4>& < 

tex^-lfji43©y> F-^'COA 1 Ga A 
sfr6&£ft±Jlte&TSJ:5K:7&i5S3;h,fcy> K— ^* 

ffll,/c<b©r&-S. 
[0015] 

[ftffl] *%h«(cJ:^«, ±tBOfc«fi£K:j;-oT, 20 
1fim CCibh tifr-onj-frffif? *> 9- +• * ;H1 £ - 

[0016] 

[0017JH1B. *&W<DWi 1 ©iUSWctfcS^T- 

p^*ja^g©»rffi^it ; &^-rfe©t?*^r, jf«ie 

Ull ©fi£5f?M (HI3 ) JC*tJt.-r-5fe©-CS)S 0 illcfc* 



*#i*2 9 9 4 8 6 3 



: . 1 tt^iffei&ttG a A s 2 «^Jlt*i 5 0 0 n 

m©^> F-^GaAs^'-;77i, 3«Sl?*s i 5 n 
mO^h'-^In,., Ga,., As^ + *jUJg, 4tt 
^B^O^^i ft .5 3 n m <os > K - -?A I . . a 
Ga,., A sJ^ScSfgl ©X-^-lfJi. 5ltmmifi2 
nm©^>K-7'In, Ga,., Pfrh?£*>m2<DX^ 
-It®. 6 (ill* 3 5 n nST«i 2 x 1 0 " 
cm" i SIF-7'L,fcn - I n, Ga,., P + +VT« 
Htm»ttl 0 nm©I n, Ga,., P^>K- 
?*JI, 8(iHAil0nmtnIWM5xi0"c 
m-'igH-T'bfcGaAsa^^^f-IT&t), 5. 
6, 7©§JittGa A stC^UT*S^M-^-r^#-C& 
5x = 0. 4 9 £/c&Jx= 0. 4 5rjgJ5K^nr 
[0018] «±©ct ^tC^Stifc^T-PJt^^ 

itancititf. ut«j&«6 3!p6 2jb©x^— 9-a 
5, 4*^or? + *^ji3's«-T-3ii.«*&sn*is*. 
f * ;ua 3 (cn&^s&s© 2 y^Tcs^^x^jjss ti 

£ 0 C©<fc£. ^>h'-^Al,. i Ga,., As#>6& 
i©x-^-lJ-S4£K:W/cC<hcc e fc(3. finite® 
otigT5As*V>f-"-7'In x Ga,., Pfr^tj; 

*>m 2 © ^ •*< - vm 5 ccax 0 3i * *i s c t it a £ ^ t & 

< , ^J^ojf I n G a A s /A 1 G a A s -sf-P 

hi. -e©^^OL^r. In©»x = 0. 45i 

^©fcab&cHi fcj;^2«:^-r <> 
[0019] 

[an 



[312] 





7 7 K 








ft * 


1.3x1 0 1Z c m~ 2 


1115 1cm 2 /Vs ! 


* « fl] 


1 . 2 x 1 0 12 c m~ 2 


19101cm 2 / Vs 






3 0 OK 








% * m 


9 . 4 x l 0 U c m~ 2 


3 8 7 4 cm 2 / Vs 


& f& a M 


1 . 2 x 1 0 12 c m" 2 


4 7 54 cm 2 /Vs 



[0020] H2tt, *mw<Dm2<Dmmmt l c{&z>^f- 
p&£¥^<*$i^©iftm»j§£^T&©-c£>o-c. Mte 

H2©fi£*t?« (04) (t2}jS-r£fc©T*£>£„ 0 2CC*J 
l^-C, 1 tt^lfttSftG a A s 9 «MJ?# 1 0 0 n 

m©/>F-7"GaAsA-,77l, 10«Mi¥* 5 2 0 
0nm©» K — 7' I n, Ga,., P^vVrM. 11 
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temm& 3 5nmfn mfffl&t* 2 x 1 0 1 * c nr 3 *lg 
F-^lfcn-In.Ga,., P + ty7«ftl. 12 
«JR/P#2 nm©^> I n„ Ga,., PfrhttZ 

m 1 ©*-*4— 9-JBL 1 3 t£49B9i<D4>'[>£ ttSJRJIWi 3 
nm©>'> K-^'A 1 o. 2 Ga,., As*f>&5S2(D 
UBDI^lSnmO/yF-^In 



C4) 



m*2 9 9 4 8 6 3 
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o.2 Ga 0 ., A s 9- + *)lM* 1 SttflU?^ 1 0 0 n m 
<DGaAs/>F-7l, 16BHS#10nmrna 
**6*J*5 x 1 O^cm^ISF-^l/cGaA s ^> 
^^FB-C^O, 10, 11, 1 2CD§/i«GaAs^ 
»Lt«^S^-rs^ttr»5 x = 0 . 4 9T?JBJ3ES*1 

■ 12, 1 3*^0t^t*;H 1 4^*-?-3&Jffi»Sti 
SIS*. * *^B 1 4 KK*Wt©2 »5ai-?*f X 
*ffim$tiZ> 9 C©t#, ^F-^Al,., Ga 0 . 8 
A s*644»2©^- If® 1 3*saWfcCtCCj: 
0, J»ittl-9tlWtSP#/> F-^ I n.., G 
a,., As*6ft****JWi 1 4tClX0ii$nSC<h 
tt«4A,£&<* ^MlilfeAlGaAs/InG 
a A s^fDg^MSn, +^CC«^S^ttfi^ 

[0 02 2] ate, ±Km5?J6WK:tec>T % * + *jbM 
3, U^MtS/VF-^In, Ga,., As<DI 
nCDM^Xx^O. 2, lii^lSnmil/c^ xtf 

»*^to#rfc<fcl* 0 x = OT'afe&GaA sti) 

[0 02 3] $/c, 1 4<t$rr£*^- 

i?*B4, 13tiW^>F-^Al f Ga». f As 
OAl©iB!Sy«0. 2iL/c^ £<D<fc 5 fey CDffl* 
ffi^tfeiK *fc, f©WS3nmil/fc^ CCD 

[0 02 4] ^>K-^I nGaP*6tc5X^tl 
5, 1 2©W»*2nm4Lfc3WC<OIRDt?Bft<, «c 

[0025] 

ft.InGaA s * + * frM tig? Z J: *> tc A IGaA* 



[sffi^iamfeiftw] 

[0 1 ] tttmom i ©suswfcffis^ojs^^f* 

[0 2] *|^©»2(^*«CCffS^oS^*»f*: 

10 [H3 1 * i <D$&mtc&z^7~am&mmtmm<Dm 

[14] *2©1K*«K:ffa^f-D«^5»iMgK©»r 

1 mtttGaAslS 

2 -/ > F-7'GaA s y 7 rl 

3 />F-^In 0>1 Ga 0 . 8 As^**;l>B 

4 y>F-^Al 0>l Ga„., AsX^-ifH 

5 />F-7-In x Ga,. x PX^—tMg 
20 6 n-In x G ai _ x Ptt'J7«*&l 

7 I n x Ga^ P^> K-^H 

8 GaAsn>^^hjg 

9 y> F-7'Ga A s'*?7rfli 

10 ^>F-7 , In„ Ga*.* P^'^rB 

11 n - I n x Ga,. x P + t'jTMi 

12 Ga^x P*^-U-JB 

13 />F-7'AU. 2 Ga 0 . 8 A s X^— FB 

14 /^F-^In,., Ga„. 8 As^t^iH 

15 GaAs/> K-^B 
30 16 Ga A s hB 

1 7 A s©S*U&#KJ:D^Sftfc I nGaAs 
P (9&3t*g) 

1 8 POKOii*tcO:O^JiS3nft:I nGaAs P 
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8 GaAs^>?^h€ 
-7 lriAGai-xPy>K-^ 

-6 n-lnxGai-Kp^l?^l 

5 ;>F-7'lnxGai-*X^-Tt 
4 ;>K-7 - Alo.2GaOBAsX'V- , KS 
3 ; >F"-7lno.2Gao.aAs*v*/t£ 
2 ; >K-7GaAs/\"->7 T J§ 





-16 GaAsJ>?7h4i 

-15 GaAs;>K'/4 

-14 ; >K-7 D lno.2Gao.aAstv*Af 
<<"<"<^ 3~^ r-f-'-rAlo^Gao.BAs^-^ 

-11 n-lnxGai-xP^'JTfS&Jg 
■10 ;>F-7 # InxGai-xP/\-vV 7 ^ 

-9 ^KX/GaAs;\%7*J6 
-l ^*t&f£GaAs2,*JL 
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[03] 



CH4] 



-8 GaAsJ>7?|-/i 
1 InxGai-xP/^K-rj 




3 ; >K-7*Ino.26aa6Asfv?/l>i 
1 *fe&te-GaAs£& 




6 GaAs 3>57hj| 
15 GaAs;>K-r>f 

14 ; >K-^Ino.2Gao.8As 

InGaAsP 
12 ; -K-TIrixGai-xP*^! 
11 n-InxGai-xP^-?#i&J§ 
10 ;>F-rinxGai-xP/w?,I 

9 ;>KofGaAs/W7 7 >g 
•1 *»*&teGaAs&fcL 
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